164

MONTHLY WEATHER REVIEW.

JuLy, 1888.

and Newfoundland shores, and forty large and small bergs a’ci
| south coasts of Newfoundland, saw two bergs, one off Cape

“ Bonavista and the other off Cape Race.

entrance to Belle Isle Strait.
14th.—S. S. “Toronto,” from Strait of Belle Isle to Point

Amour, numerous icebergs; from Belle Isle Light to Greenly

Island, many bergs close to the north shore.
15th.—S. 8. ¢ Concordia,” from 60 miles east of Belle Isle,
in Strait, and as far west as Greenly Island, a great number

of bergs.

16th.—S. S. ¢ Suez,” off Cape Race, two bergs,

18th.—8S. S. ¢ Parisian,’’ 60 miles east of Belle Isle, a great
number of bergs; from Belle Isle to Point Amour, coastthickly
studded with bergs, and from Point Amour to Mectina, a few
bergs.

20th.—S. 8. “Lake Winnipeg,” in Strait of Belle Isle, a
number of bergs; s.s. ‘ Sarnia,” from Belle Isle to Cape Nor-
man, several bergs.

21st.——Several large and small bergs between Cape Norman
and Belle Isle. -

22d.—8. 8. ‘“Gothenburg,” N. 46° 38/, W. 52° 45/, a small
berg; s. s. ‘‘ Nestorian,’’ off Cape Norman, eight bergs.

23d.—S. 8. ‘Hibernian,”” N. 52° 24/, W. 53° 32/, a large
berg; s. s. “Cremon,” N. 51° 30/, W. 55° 45/, a berg.

25th.—8. 8. ¢ Hibernian,” from Belle Isle to Point Amour, a
large number of bergs.

26th.—S. 8.¢¢ Surrey,” off Cape Race, two bergs; s.s. ‘‘Lake
Superior,” N. 52° 37/, W, 53° 18/, several large bergs; off Belle
Isle, numerous large bergs; s. s. ‘‘Oregon,” N. 52° 30/, W.
53° 06/, a few bergs; in Strait of Belle Isle, bergs.

27th.—S8. 8. ““Circassian,” off Belle Isle, a number of large
bergs.

27-20th.—S. S. *Grecian,” steaming along the east and
98th.—S. S. ¢ State of Pennsylvania,” off Cape Race, four
ibergs close under the land.

| In July, 1888, no ice was reported over the Banks of New-
| foundland, and its presence along the south and east coasts of
i Newfoundland was not indicated during the first half of the
! month. Numerous icebergs and quantities of field ice were
‘observed in the Strait of Belle Isle and off the coasts of Labra-
dor and northern Newfoundland during the entire month-
' Subsequent to the 15th icebergs were encountered in the
| vicinity of Cape Race on six days.

| As compared with June, 1888, the southern limit of ice has
- contracted about 3°, and the easternmost position in which ice
_has been reported for July is about 7° farther west than in the
ipreceding month, The heavy flow of Arctic ice along the
i northern coasts of Newfoundland, noted during the latter half
iof June, has continued, while off the south and east coasts 0
Newfoundland there was a marked decrease in the quantity ©
ice observed. As compared with the corresponding month 0
previous years, the southernmost ice reported for July, 1888
was about 2°.5 north of the average southern limit, and the
easternmostice observed was about 6° west of the mean eastern
limit. Off the east and south coasts of Newfoundland the
aggregate quantity of ice reported was largely deficient when
i compared with the July average, while in the Strait of Bell®
Isle and along the Labrador and northern Newfoundland coasts
the total amount observed coincided with the average for the
. month.

TEMPERATURE OF THE AIR

The distribution of mean temperature over the United
States and Canada for July, 1888, is exhibited on chart ii by
dotted isothermal lines. In the table of miscellaneous data
are given the monthly mean temperatures, with the departures
from the normal, for the various stations of the Signal Ser-
vice. The figures opposite the names of the geographical dis-
tricts in the columns for mean temperature, precipitation, and
departures from the normal show, respectively, the averages for
the several districts. The normal for any district may be found
by adding the departure to the current mean when the de-
parture is below the normal and subtracting when above.

The temperature was below the normal in northern Cali-
fornia, along the southwestern border from the lower Rio
Grande valley to the Colorado River,in the Lake region, Ohio
Valley, and in the states bordering on the Atlantic and Gulf.
In all other districts it was normal or above. The greatest
deficiency of temperature occurred in the upper Ohio valley,
lower lake region, and in the states bordering on the Atlantic,
the greatest excess occurring over the middle Rocky Mountain
slope and Missouri Valley. Ovér the greater part of the
country the monthly mean temperatures differed but slightly
from the normal. The departures were nowhere more than 4°
and at most stations were less than 3°.

The following are some of the most marked departures from
normal temperatures at the older established Signal Service
stations:

|
Above normal. , Below normal.

Huron, DaK...oceeesseeerieciincain, 204 || Norfolkt, VA v.oviuiinvnniinininnnnnn, 4?7
Cheyenne, Wyo.... 2.2 ' Wilmington, N.C..., P T
Dodge City, Kans,.... 2.0 ,| Philadelphisa, Pa...., 39
Fort Elliott, Tex..... 2.0 || Charleston, 8.C....., . 35
Leavenworth, Kans 2.0 || 8avannah, Ga.....lll 35
Yankton, DAK...c.vvsecencieerornncnase 1.8 | Hatteras, NoC oovviivinaiiinnininnn.. 34

The max{mum temperatures over the greater part of the
country during the month were not unusual, but in a few dis-
tricts, viz., the middle Pacific coast, Missouri and lower Mis-

(expressed in degrees, Fahrenheit).

sissippi valleys, they were exceptionally high, reaching, it
numerous instances, within a fraction of a degree the highest
recorded since the establishmeut of Signal Service stations, an
at San Francisco, Cal., it exceeded the former July maximuw
by about 10°. At New Orleans the previous July maximum
was also exceeded, that of July, 1888, being half a degree
higher than the former maximum. The records at both NeW
Orleans and San Francisco cover eighteen years. All of theé
unusually high temperatures occurred about the middle of the
month, most stations reporting the maximum on the 15th.

The minimum temperatures closely approached, and in a few
instances fell below, any breviously recorded in the states
bordering on the Atlantic and in the north Pacific coast region)
those occurring about the 13th on the middle Atlantic coast
being the most notable.

RANGES OF TEMPERATURE.

The monthly and the greatest and least daily ranges of tew:
perature at Signal Service stations are given in the table of
miscellaneous meteorological data. The greatest monthly
ranges occurred over the platean districts, eastern Rock)
Mountain slope, and upper Missouri valley, where they gep:
erally exceeded 50°; they were, as usual, least along the Gulf
and north Pacitic coasts, where they fell to 25°, or below, &%
many stations.

The following are some of the extreme monthly ranges :

|
Greatest. - |

Least.

Corpus Christi, Tex

Boisé City, Idaho 59-0 || orpus Chnisty, Tex ..,....000000e0ee
Fort Klamath, Oreg ... 59-0 ] Galveston, Tex ........

Fort Verde, Ariz..... - 887 Codar Koys, Fla ...

Fort Assinaboine, Mont . s8.0 |j Tatooeh Island, Wush .,

Fort Custer, MONtuvueesuriranasrans s7.9 || Brownsville, Tex.........

Carson City, NeV..ueeereassssoonnees 56-4 | Key West, Fia..,..... ..

— — I
DEVIATIONS FROM NORMAL TEMPERATURES.

The following table shows for certain stations, as reported
by voluntary observers, (1) the normal temperatures for #
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8eries of years; (2) the length of record during which the ob-
Servations have been taken, and from which the normal has
een computed; (3) the mean temperature for July, 1888;
(4) the departures of the current month from the normal;
(5) and the extreme monthly means for July during the
Period of observations and the year of oceurrence:

THER REVIEW.

Table of comparative maximum and minimum temperatures, dsc.—Cont’d.

G
! For 1888. ° l Since establishment of station. 3
s or Terri. | a3
Stnu.tg:‘.yl.ern Stations. S . :_08
i Max. Min. : Max.| Year. i‘Min. Year. g 4
1 |
G ° 60 | ° ! ° |Y’1 S.
eorgia. 94:5 i 653 | 100.0 1887 ¢ 57.8 1882 | 10
991 ; 60:9 | 105.0 1879 | 65:4 1885 ' 18
102.4 | 43:4 i 106.9 1886 | 40.0 1883 © 12
95.0| %8| 99.0 1881 | 60.0 1883 - 17
94-% 56:3 | 99.8 1887 [ s0.0 1873 17
94- 57-g Iol.0 1881 | 47.5 885 ; 16
Fort Sill.... 99-0 | 59- 107.0 1884 | 56.0 [1877, 1880 12
..| Dubuque . 945 | 54-01 1010 1874 | S0.4 188% -+ 16
.| Des Moines. 99:0 | 56:8 | 104.4 1886 | s2.0 1887 © 10
Dodge City ..... 102.0 | §9-5 | 108.0 1876 | 50.0 1877 14
Leavenworth...| 97.0 60-% 104.0 1874 | 53.5 1882 ¢ 18
Louisville...... 95.6 | 60.8 | 102.0 1874 | S4.0 1885 | 16
New Orleans....{ 96.5| 72:0| 96.0 1877 1 69.8 882 ; 18
Shreveport ..... 98.5, 6.9 | 107.0 1875 | 64.0 1882 16
Eastport.......! 77.3: 453 | 87.4 1 45.0 [1882,1884 | 16
Portland........ 87.11 505 97.0 1876 | 48.5 1886 17
Baltimore ...... gg~3 | 56-8 | 1o01.8 1887 | §6.0 1885 | 16
.l Boston ......... .0 ; 5:10: IOl.o 1880 { 46.0 1874 ¢ 18
Marquette...... 0.5 i 46.6 | 100.0 1878 | 38.0 1836 | 15
Grand Haven ... 34-0 49:0 . 90.0 1878 | 40.0 1873 ¢ 16
Saint Vincent...| 89.0| 454 | 94.9 1886 | 38.1 1887 8
Saint Paul .,.... 94.0 [ 555 | 100.0 1883 | 46.0 1873 16
.| Vieksburg...... g7.0| 6531 100.0 1881 | 62.0 1881 %
.| Saint Louis..... 97.9 | 64-5! 104.0 1881 | s7.0 1876 18
Ft. Assinuboine.| 102.0 43-0 108.4 1886 | 35.0 1881 9
Helena ...., ..l 99-1| 46-5 ] t03.1 1886 | 38.0 1880 9
1or.2 | 53-4 | 107.0 1877 | 45.0 1882 . 14
101.2 | 60.0 | 105.0 1874 | st.o 1873 - 16
..o) Gb.0, 405 104.0 1877 | 37.0 !1877,1878 9
New Jersey ....| Atlantic City ...] 9.0 5481 99.0 1880 ! s3.0 1880 15
New Mexico ....| Santa Fé........ .6 | SI.O| 0S.g 1878 | 46.0 |1872,1880 . 1§
New York ...... Buftulo .| 84.0| 48.6| 9g2.1 1887 | 475 1876 | 16
Do ..ot uuns Now York City..| 89.9 ! 8553 | 99.0 1876 | 56.2 1835 18
North Carolina.| Charlotte....... 99:6 | 60.0 j 102.2 1887 | s6.1 1885 . 10
Do......... Wilmington....| 95.9| 59-8: 103.0 1879 | 62.0 881§ 18
Ohio .evvv vvunn Cincinnati...... 95:4 | 56-3 ] Igg-s 1881 | 53.0 1885 ' 18
Do ..ovvune Sandusky....... go.4 | 57-0 .0 1887 | 53.1 885 | 11
Oregon ..ovu..n. Portland...... .. g7.0 | 46:0| 99.0 1835 | 45.7 1887 ° 16
0 viree enn Roseburg .. .... 100.0 | 44:7 | 100.8 1885 | 39.6 1887 | 12
Pennsylvania...[ Pittsburg....... go.3 | 50§ | 102.7 1881 50.0 1885 ' 16
DO ..oousunn Philadelphia ...| 93.8 1 56:5 | 100.0 1876 | 56.0 1883 ;18
Rhode Island...| Block Island ...|.ciev.ifeecrees 87.8 1885 | 55.0 x& 8
South Carolina .} Charleston ..... 102.0 | 67.5 | 104.0 1879 | 64.7 I | 16
Tennessee ..... Knoxville....... 93.0 | 60-4 , 100.2 1887 52.2 1885 18
Memphis....... 97.2 | 66:4 ) 99.0 [1875,79,81| 6o.0 1882 . 17
Brownsville....| 93.8| 72.0{ o8.0 877 | 65.1 1887 12
.| Fort Elliott ....| 101.4 | 60.2 | 102.0 xsgx 49.0 88| o
.| Salt Lake City..| 97.9 | 51-7 : 99.7 1885 | 45.0 1880 | 1
Lynchburg ..... 95:0 33-4 101.8 1887 | s4.4 1885 i 1
0 ... Norfoll,....... . 94-2 +3 | 102.5 1887 | 59-4 1835 | 18
Washingto 8pokune Falls..| 96.1 | 42-2 1 100.3 1886 1 41.4 1887 | 8
Do .... Olympia.. 92.0 | 40-5| 97.0 1885 | 398 1887 12
Wisconsi Ly Crosse 9o-g 56-9 | 101.0 1873 | a8.7 887 | 16
Do .. Milwaukee 90- 525 | 99-9 1887 { 49-7 1886 17
Wyoming ...... Cheyenne... 97.2| 452 | t05.0 1881 | 37-6 1882 [ 16
FROST.

Frosts are reported to have occurred as follows: Colorado:
Pike’s Peak, 18th, 19th, 24th.  Nevada: Carson City, 1st, 13th,
2Tth. New Hampshire: Mount Washington, 15th, 16th, 30th.
New York: West Monroe, 18t. Oregon: Fort Klamath, 2d,
26th. Pennsylvania: Wellsborough, 13th, 14th, 16th.

Heavy frost occurred at Humphrey, Cattarangus Co., N. Y.,
on the 16th, causing considerable damage to corn, buckwheat,
vines, ete.

AVERAGE DATE OF FIRST KILLING FROST AT STATIONS OF
VOLUNTARY AND STATE WEATHER SERVICE OBSERVERS.

Chart number vi shows, in_graphic form, the average date
on which the first killing frost occurs generally over the
country. This chart has been prepared solely from observa-
tions made at voluntary observers’ stations. The data from
the regular Signal Service stations were not incorporated be-
cause 1t is believed that observations as to the occurrence of
frost are made in the country wWith greater opportunities for
accuracy as to earliest date and extent of damage than in
large cities, where Signal Service stations are generally located.
In the preparation of the chart and table diligent effort has
been made to secure reliable information as to killing frosts
only, especially those frosts which were injurious to vegetables
and other crops. It is probable that in some cases the first
frost reported may have been ‘‘light ” instead of ¢ killing.”
It was found that killing frost occurred throughout the year
along the northern boundary of the United States north of
Dakota and Minnesota. In California killing frosts are very

2. % g | (5 Ext
= . 4 RS = 5) xtreme monthly mean
:,2 ) § ) £ temperature for J{xly.
e 2 | L. g'a
8tate and Station. County. 'E_:' - 8% ;_: E Highest. | Lowest.
S g7 BB~
el g2 |& ! [ ‘
== % % = iA’“"-| Year. ~ Am't. | Year.
R et B St e
Arkansas. ° |Years| ©° | o o .
. ! i :
L&advmn ........ Boone........ 80.6 68402 136 [oeeieii e,
g, California, | |
acramento ...... Sacramento .| 73.3 22 | 70.2 |—3-1 | 78:7 1870 | 69. 4 1887
. Connecticut . I I
Outhington ..... Hartford ....| 71.3 19 | 69.3 —2:1| 760" 1887 ¢8.5 1884
M Florida.
orritt's Island .| Brevard ..... 79.9 5| 80.2
G inuts ’
Oleonda, ...,..... Pope ..oouens 79-4 | 79
G':.eem‘ill(' . . Bond ........ 78.9 10 | 76
pLiggsville. .| Livingston ..| 79.4 10 | 78.0
R?lm‘lu ...... .! Peori....... 78.0 32 | 797
Roey ..... .{ McHenry ....| 70.7 27 | 707
ckford......... Winnebago ..| 72.3 16 71.4
L - Indiana, !
vogansport ...... Cass......... 76.1 34 | 78.0 1
Vay. ...l Bwitzerland .| 78.7 | 21 [ 76.7 =20 [seeene il e
e Jowa. i i !
I,‘;QBCO ........... Howard . ....| 71.5 | 15| 72.2 .40:7 [-o-... foeenenns [T I
Mde?_ondence.... Buchanan....| 72.7 12 | 73.2 | 405 76.0 | 1887 63.0 1882
Onticello. ...... ones........ 73.0| 355|753 +23180-2| 1868 63.2 1863
La Kansas. ! |
Worence ........ Douglas ..... 28.0| 21795 iI-S 851 | 1868 720 1882
ellington ...... Sumner...... 78.1 10| 8o.9 +28 | 8l.2al 85,1 244 1882
Poj Louisiana. : ; |
"tlll}lqusxxnt... Tensax ......| 83.4 71834 00| eeiiii
 Maine.
G““}‘lfner.... .| Kennebec ...| 68.7 52 | 67.5 1 —1-2 | 742 1854 | 68.0 1884
aryland.
c“mal;er and......| Alleghany ...| 73.4 17 170.3 ;=31 | 77-7 1887 . 70.3 1888
8om .| Bristol 18 | 71.4 [—2:8
;I{‘h‘) Lapeer 12 | 69.7 |—3-2
Agl‘.‘mazoo ...... Kalamazoo 13 | 72.4 (=01
VI‘&D praseses Lenawee 11 | 72.2 (+0:6
€W Jergey.
g&“h Orange ....| Essex ....... 73.2| 18] 69.4 |—3-8
orestown ..... Burlington ..| 75.3 25 | 70.6 {—47
Pa) ew York
01'"3;].. ........ Oswego..... .| 69.2 35 | 67.0 |—2-2| 79:1 1868 62.1 1860
io.
w&uaeon ......... Fulton ...... 72.8 18 | 71.6 (—1:3 | 75-3 1878 | 67.% 1882
Alby Oregon
Eopaty eevins oees LibD.eeeonnes 66. 1 10| 65.8 [—0-3 | 68.9 1886 | 63.2 1881
; ............ Polk......... 64.4 18 | 61.8 (=20 Jeeees i e
Dy}, Seylvania.
e]]"y ......... wayne ...... 68.1 ar | 63.7 |[—4-4]73.8 1868 60.8 1884
u:,z)oc;ou h.... Tioga........ 70.9 | 15! 65.6 [—53 | 70.1 881 67.1 1879
31 arolina.
tm’°blll'g ........ Sumter...... 79.1 8|77.9—12 |80 1881 77.5 11882, '86
Mj;, Tennesseo
““7-' ........... Gibson ...... 78.3 6| 8o.0 [+1-7 | 926 | 188y | 67.5 1886
N ‘exas
ewll}g.:: . Austin ...... 82.7 17 | B1.6 |—1:1 | B5.0 1 1879 | 80.6 1880
8 on
tra%’i\'d,. Orange ...... 69:3 14 | 68.8 [—0-5] 735 1887 | 67.0 1881
Bird- Tginia.
8 Nesgt , Northampt'n| 79.2 19 | 74.7 |—4-5 | 84.0 1887 . 1888
w theville ... .. Wyt.he...}t... 72.4 24 ' 74.0 |+1:6 | 75:6 1887 g;g 1861
He) €8t Virginia.
etia .[.,..... Randolph....| 70.0] 12| 68.0 |—2.073.8 1887 | 66.6 1884
i
Tabie of comparative m m and minimum temperatyres Sor July.
: For 1888. ginco establishment of station, | ©_.
Btate op rpanr: ="
® or Terri. | : -_— |8
tory. i Stations. —_— i - §°§
| Max. | Min. | Max. | Year. | Min, l " Year. | g%
Alap, | o o ° Pe Yrs.
Bma........ " Mobile ......... 9.6 | 68.5 | 101.0 1883 . 63.8 882 | 18
Arjpgdeeeeenenns Montgomery ...| 97.6 ' 67.2 | 106:9 1881 | 60.8 1882 16
Bha ...l Prescott........ g6.1 - 45.7 | 1030 1878 | 42,0 1879 | 13
Arjggreeeninne | Fort Apache....| 100.8 1 50.0 | 1023 881 | qr.0 1879 [ 10
DS ..., | Fort 8mith..... 99-5 | 634 | 1045 1884 | 61.0 1882 7
c“liro° .......... i Little Rock.....| ¢7.3: 65.6| 101-3 58 1884 | 61.0 1882 10
DrA L. " 8an Francisco ..| 93.4 | si-0| 830 19811884\ 49.0 |1874,1881 18
°lor° ...... .\ S8an Diego ...... 77.2 | 54.6 -0 1877 | s3.7 1884 17
D&do ..... Denver......... 100.3 . 51.4 | 102:3 1874 | 42.0 1873 17
Conpepsises +++- Moutrose....... 7.0 459 -2 ’236 47.8 1887 4
Doticut ... New Haven..... 39.8 50.6 | 950 1876, ‘876 50.3 1885 16
ako?"‘ .v...! Now London ...| 86.5| 53.5| 93-0 |176,1878 | s1.0 1879 | 17
Dbl i Fort Buford....| gs.0| 49-0 | 1059 1886 | a7.5 1884 | 10
Dig, o?‘é'--- .eso| Yankton........ 101.8 | 54.2 | 1032 ‘gS 4.0 18771 16
Flopy columbia; WashingtonCity| 93.7 gg-s 1032 A 1885 | 18
D B......... Jacksonville ... 9&.4 .0 | 104 1879 [ 68.0 1879 17
oLl Koy Wost......| go.5] 68.21 995 1886 | go.1 38| 18

unusual in the extreme east and northeast portions. Through-
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out the western portion of the state light frosts in winter (ap- Average date of first killing frost, &c.—Continued,
pearing about the middle of December and continuing not A = | = lzc |z2
later than February) are not unusual, but rarely injure even g (£ 1 EOES B2,
delicate plants. The observations from which deductions have g g (2 TEECEZF
been made vary in length of records of from two to forty-nine Station. ,SF | Avemge | Eqpdiest | T4 | Latest "4 17 ES*T
years, thirty-six stations having records of fifteen years or : 58 ' TOUES | dwe  eg | BT
more. The total number of stations involved in the work L E £ £ [EEEc2
number four hundred and thirty-two. | 2 ¥-a g ETTIETT
The following table shows (1) the number of years of observa- ! !
tion from which the data is drawn; (2) the average date of first | et e, 5 oot 12 septs) 25 ) [ xod® L8 | ®,
killing frost; (3) the earliest date of first killing frost; (4) the | Fulston o0 U2 wa|ger ¢Skt o)z doe’ 3y | 3, 3
extreme interval (number of days) between the earliest date |MoooeodlEohoss | 210 7lsep. w5l 2 iNev 3| 2i 3|
and the average; (5) the last date of first killing frost; (6) the |, Mossachusetis. | sept. 20| Aug. 10 410 6
. £ ceresscssnee . * .
extreme interval between the latest date and the average; (7)|Fsll River. 3 Sent. 21 Aug. 23 Bloe ol %] Bl ow
the number of intervals of ten days or more; (8) the percent- |5 tchours- 1o et RS sl 2% o# ozlos g
age of times when the interval was less than ten days: Wostborough «iroeeal 13 | Sept. 11 Aug 16' 28 (Oct. 3| 24{ 5| 4
\\'illiuﬁ}:}t}lggx R Sept. 28 | AUl 25 34| Oct. 22| 24 5 l 38
I Cs T BE BT AALAR eeerranenennes Oct. 10 18ept. 261 14| Oct. toop
! g . E I | g '§3 . g_ﬁ_ . | Hudson .., . g Sept. 10 ;‘ept. 2 i 8 1 Sept. :? ;? ' g | %o
= |3 ! z S50 5,4 Lansing .............! 10| Aug. 31 | Aug. 2, 29, Oct. 4 34 7 30
o3 ) - VB, £5 < 2z |Lansing(brdofh’lthy o | Oct. 4! %@Pt- 8 26| 0Oct. 23! 19 6 3
Station.  T5 | Averawe | Burliest " E1 Latesr |74 572 CX2 | Norihgurio ) 10, S 2B T s g Qe a0 gy P
l g LET =< 589 g £2 | Northfield..euuuenns 5 I 'gept. 29!Sept. 5 24| Cct. 2 22 40
- PE B zS853gg Mississippi. : | 3
- I -0 i IEES .E2|HolySprings.......| 32 Oct. 30:0¢t 10: z0|Nov. 30| a| 15|
A ST 'n 2z g== Missouri, .
: | y . R ﬁx:));]ettntﬁ T X 8ct-.t ;g Z‘é’};: 2| 1 g(w. s| 23 8l
drkansas. (1) | (2) @ w8 6 L | (8 | Kinksvilie $i0m w0t 1| oo 2l G| 3 ow
Lead Hill uuuvaenoned 7| Oct. 27| Octe 12| 15:iNov. 13| 17 3 Mexico i oot 11| Sept. 3 .23 9 4 &
v , California. : : ST\ Miami e | oct. 91 Sept. 5 % ou o nl i@
Washington ..ooe.eve; 24 Oct. s [ Sept. 30| 28 Nov. 16 - sept. © 22 | Neow 3
Willows ,evevevunenei 7 Nov. fg Ok go % Nov. 21| 3 3 g; OO e 33 | Oct 9(SePt- 17, 22| Nov. 3| 25| 15 5
5ncrnn1(;r&;9a}ib... cess; 23 | Nov. 19 Uect. 17 33 Dec. a1 42 1% 52 Virghl\i%bg(i";i("“”“' s gept. 18 Sept. s' gl oet 8 i~ . 20
Como (near)........| 6| Aug. Aug. 16 Sept. 1 ownvi ! , Oct. : .
Gomemewr) too| olaue aglaue | g6 Smoasl oml o3| o mowmlien ] slo mifn o g|Fer sl w| g 8
Hlls‘g}in;;c-c-l;c-l;t------ 6 Sept. 10| Aug. 31 10 " Sept. 1§ s 1 83 | Fremont VL xg Oct. 17 | gel’]' 20 27 Nkov} 3; ::Ii g i
Middletown...eeeee! 29 ¢ Oct, 2 | Sept. 10 22 - Oct. 22 20 12 59 E‘(‘Ee.lll-g,?sku City xgl; 8(0;2 1; U?t) 1? ;8 ! Sotv ! 3z 7 22
Southington.........[ 18, Oet. 13| Uct. 1 12 Nov. ‘2! 20 7 27 | Ravenna reot. 28 | Sept. 12 gioet- 291 1 3 P
akota. ! Syracuse ...... '2 (s)egt) "% Ot 4 1o 8’5: ;; fg i e
GAIALIN «oveveveeenss| 71 8ept. 13| Sept. 1 12 Oct. 1 18 2 Weeping Wat oDt Aug. : ey 2
Highmgxig iaal" 5 | Sept. ; 5"5" 1 6 Sept. 15 8 o JZ):) (}el‘on 1((77:}‘?81 13 Septr 13 . | o i : .
rida. “oncord ... . Sept.
l\xlrcher e 5 gov. 7| Oct. 3 7, Ir\;ov. vl o ; s Con(cg_rrw" 29§ Oct 3|Sept. 12| ary0ct. 30| 27| 10 66
Mayport .. ceseen 10 . Dec. Nov. 11 21 . Dee. 16 illing - 6 ; Oct. . v
Saint Augustine..... 6 i Dec 2: Nov, 30! 23 Feb. s Z: i 8o E;‘l‘l.lcl:.glspon 7 Qct.t 19 | S:P!- 13 C13 Sov. 3 18 3 gz
Georgia. | : : 3 | Reudingt 5 B?g’ T ' Sept. a4 20 e 1 @
FOrsyth ceeesseesecss] 131 Nove 8l Oct. 17 25 17 South Uran 139 0. Oct. . Nove 3| 30 5 "
a Itinois. : 3 77 Ve 1 i Oct. B | 15 Nov. 3 14 si 7
AledO, cvevee vovnanne 6 i Oct. Oct. 1 2 . 3 : 'V gent. Sept. H .
ADDA veeerroecrvansel 12 ! Oct. ;g Secpt. 20 xg 23 ; g% &gﬂtlzsdtcf“n 3g i ztpg fz ‘\euls. 18 ; gg 2(_1.. 22| 25| 13 gg
Aurora . 51 Sept. 4| Aug. 2 29 25 2 2o | Factoryvil] 20 | Z)cl: 7 | Aug. 2 ; : ‘(’)Q_pL 30 16 5 »
Eberle. . 5 Nov. 2 Qct. 12 51 33 3 40 | Fortsville i Gept. 22.Scpt. 12 i ?4 ou.. 30 23 10 8o
Fairfield .o.o00voevee 5:i0ct.  13] Oct. 1 23| 10 2 60 { Humphrey i ‘s'c} t. 6 Aug. 28| o Ss"-- 10 18 2 P
Goleondft cueseennasss| 10 Oct. 5| Sept. 14 50 8 7 30| Palermo 25 ' -ScPL 19 Aug, 16 9 ;_\}.pt. 17 11 1 P
Griggsville ........ .. % Oct. 22 | Oct. 3 2! 21 5 38 | Bavona.... g : Oclg T Sept, 10 | 24 i bov- 21 63 13 3
2%:\rung¢:.l............ g .';'ept. 16 | Sept. st iept. 29 ; 13 3 57 North Ce I 1| Oct. 17 16 3
Mascoutah ..... ov. Oct. o 10 Nov. o sreenshorougl 6 | Sept. i Vi
Mattoon .. 8 | Oct. Z sépt. 39 , 23, Nov. g ; ; gg %if,ﬁ:;’ rorough I7 82: 14 Sg{:t‘ f‘; [ 22 I}‘;OV. 6 21 4 (';f
Melvin. 1§ 0ct a6 |Sepe. 27| 39 Nov. 221 3| B | Rucigh §loe. 10lSept. 1. 2 | Nev. & ;g A"
423 >t 13 ; Oct. Ve " o, H SV H
]E:alequn 5 %ept. ;g (S)é;t g xg ' Bept. gg 1; 3 g(z) W tldon(.) : 61 Oct. 20 Uct 3 | v Nov 9| 20 5 &
eoria 32 1 Oct. Oct. 1 26 ' Nov. 1 sville . 6 ! Sept. : 9 i 0
Pontiac.. 5 | Sept. f? S:;pt. 2 15  Sept. 227; fi l;, Sg gigti:x;]llk 2? 83% ;4 OCIL)- 23 ; fz %:ov ot 29 3! ;’
Prairievi 5;8ept. 22 | Sept. 9| 13 Uct 61 14 3 40 | Margaretta 10 | Oct 10 | Sept. 10| 2 Nowe 151 22| 10i o
Rockford . 15| Sept. 29 [ Sept. 9! 20iQct.. 19! 20| g a0 | Napoleon ..... O | gept. 12| Sept. y | AR B I b
Sandwich, 33 | Sept. 26 | Aug. 281 29! Nov. 28 63| 22 42 | North Lewisbur, SIOR wiot” 2l 5. W pt. al 9 2. g
Springfield 618ept. 22 Sept. 8| 14100t 19| 27 5 17 | Portsmouth Oot. 11 |Bept. 11. <7, Nov, 9] 6 52
Sycam(};gi&;l 6! 8ept. ;| Aug. 24 18 | Oct. 5 24 6 o | Quaker City 4‘; Sept 18 gepy,. 9! 39 : ééi)"{ ;‘1 32 2; 100
xg 8(3 27 gc;.t 9 18 :\\‘:ov. 15 19 8 53 \\’rzlﬁ::o'n ;g 23;: ;g ;me g 23 %)Lc}\t)t ?: xi g IZI’
. S . 21 20 INOV. T >
5 8ct. i; O?:}t). 2| 11 0Qct. 2; fi : 2?, fiffio 5| vew T]RePt 39| 12 0et. 24| 23 2 &
14 | Qct. Qept. 14 18 i Oct. |4 . 6 | Oct., N,
5 | Oct. ; chc. 24 11 | Uct. :133 23 Z SZ ﬁzl:#:llgx' 19 : 85: 29 Sept 3 3 I‘:‘ov 21 26 3 gq’
5| Qct. 13 | Qet. 2| 15! Nov. 1i 15 3 40 | Eola zg | get. 28 | Oct. 3 ?3 &33 ;8 42 Ié ?
14 | Oct s | Sept. 14 21 Nov. 4 30 12 14 gggtellx;l:" 14 11::03 1: 82: 14 28 | Dec. g 25 9 3
13| dug. 26 Aug. 8| I8 Sept. 17 22 7 46 I’enn%‘f‘/.lz.)z'zn oy Re - 13 22 Nov. 30| 26 7
5|Sept. 14| Sept. 4| 10'8Sept. 29| 15 2 60 | Carlisle . 8} Oct. 1|Bept. 15| 16| Oct. 1 4
9 |Sept. 20} Aug., 31| 20:0ct. 16| 26 5 44| Corry ... 8l Gt 19| Sept. 3| 17io0e 9 18 5 2
29 | Sept. 25| Aug. 29| 2710ct. 20| 25] 12 %9 | Dyberry ... 2 lSogt- 23 | Aug. 30 ZZ Jet. 9l 20 3 és
6| Sept. 27 |Sept. 9| 18;0ct. 17| 20 2 &7 | New Bloomfiel T2 i Bept. 25 9ept. To. 18| Oct. 217 a8 9
38 1 Bept. g7l Aug. 25 23 | Oct. 13 26 16 8 | Pottstown 25 | Oet. 7! Sept &' 33 Oct 22 24 7 3;
49 [ Sept. 25| Sept. 2| 23 Oct. 27! 32] 31 37 | Quakertow 5| oct i Bept. 161 Bipge | 20 g P
5 gept. 91 Aug. 23 17 | Sept. 28 19 4 20 | Wellsboroug| 14 | Oct. 13 [ Bept. 24 r 19 | Nov. ?g 3 g #
S| Sept. 7| Aug. 10 28 | Sept. 20 13 3 40 \Vegzct}’xeétgrl g | Bept. 28 | Sept. 16 12 | Oct. 25 pad 3 67
Lawrence . 18 0et 20 |..uuvierreealieeneidiiiinnnniidinn o GGeneral avora : 25 et f
Manhattan 8|Oct. “gept. 28| 1010ct. 18] 10| 2| 75 s;ﬁgﬁfl‘:g“em : Q‘v%';, 1; Nov. "2 "'s” k_ov. 33|29 leeaeseietyy
.&?3—::...... g ?)?:t 16 gep;, ,é g i %em_ 20 a : s LA eened| D P15 ov. 30 13
aling ;..... ot 4 | Sept. 28 1 Oct. 1 95 3 s0 | Andersonville Oct. 13|Sept. 2! 19 0ct. g1 4
\ntcs](‘l’g:‘t“rgil 9| 0Oct.  71Sept. 16| 21 ; Oct. xg 11 3 67 ::ilsxri'god g 8g: g ggg: ;: : ;g Sc:, }35 ig 3 ,53
Bowling Green 6 | Oct. 't . Nov. I rove 3 : | Bept. c 3o 2 4
Fronkiort .. e | oot ig geLSL 2; ;g g{g:. I? 76 5 17 gei-pgl Grove 5| Qct. 134 %i;:t. 24, 19 (Q0ct. 31| 18 4 g,ﬁ’
Louisia ’ s 4 3 Cx(\)r]e‘v(:};l‘l'é g 82: :o i Sepi 24 ’ ;g 8c€ 8 8 ; &
S 2 i ! vville. . i . . ct.
Grand Coteau. 6| Dec. 41 Nov. 29 8 [ Dec. 18 11 1 83 ggg%;evtxg]e 5 8(:: 2&; ; %ecl:t. :g vo9 8ct. 3? ;g ; sg
29| Oct.  y{gept. 4| 27,0ct. 22 21| 10 65 Farm?ngdn'l'e' S| 0et.  6iSept. 20 wlow B 5 o
12 gct. 1| Sept. 14 17 | Oct. 17 16 6 o | Florence.,.. ? Oct: 7 i Sept. 21 16 Oct. gé ?3 2 o
19 | Sept. 29| gept. 15| 14| Oct. 7 8 2 §9 Greeneville ...,. 510ct. 16 8ept. 24! 221 0ct. 31 15 4 #
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— —— T e e | P —_
Average date of first killing frost, &c.—Continued. i temperature; the average depth at which the observations
" _ I3 = Jzz sz :were made, and the mean temperature of the air:
L P e ’-; e o e e (e —— e e e .
.§ | ; E | § = g8 Ef 3 "Temperature at bottom. Mean tem-
[ . ‘= = g 5! - erature
Station. ! ‘5§ Azle‘x;nego Ez(\lx;‘]écest . 2- l:ﬁ:te:t ! - ; Ta'a E EE: Station. f Month! %ﬂ; air t,?;t
PR ate. v 3 . < Py 5 Mon © Ssta-
| E = . l §° ! E‘U —; E; § E -] ’ Max. | Min. | Range. met\n.y tion.
] I3 H - - &
] | | iw |ERE [ B2
= ] 8.=T g |
| 2 2] R - = | ° ° ° ° o~
R R ;
; ' Cedar Keys, Fla 89.9 85.0 4-9 87.5 80.8
Ten 'd. L (4) (5 Charleston, 8. C 85.5 | S1.0 . 83.1 78.
Hohe’rluc\isszd_com d (1)5 Oct(.Z) 8 ! Scp(té) 24 ¢ 1)4 Oct, ) 31 (623 (7)5, o } Eastport, Me .. 48.2 450 32 42-7 58§
gowell 5 Oct. 12 Bept. 24 18 | Oct, 31 19 a 20 . Galveston, Tex 89.5 75.8 10,7 86.2 82.0
Jaricane Switch 5|Oct. 11 Sept. 24, 17, 8“‘- 31| 20 3 40| Koy West, Fla. ........ 9 24" 6.0 87.9 83.3
Lei?:;;tro ..... 5 8((;{ 12 | %e;zt. 23 i ;g ng gi ig P 20 .ge.i:vsa‘::%ll‘rlf %l]tg’ ceeer sens g;o 8?-2 45? gg: gg.g
NELON . .0uvernnes o1 ct. . 4 o y PR el . . . . .
ﬂﬁnmnnlle ........ ‘55 Oct,. ,; | Oet. 3 | 14 ! (O)ct. 31 14 g 20 I Portland, Me . covevreniiiacisannncnnns 585 go-d 8.1 55.8 65.5
Mi]!:fnhe“er 5 SC: Ig (S)e t. 23 | 13 \_%lv- 3; 9 3 20 : Portland, Oregon ........ tesesesisinan 753 2.5 12.8 65.3 66.2
Parel «+eeves §|Qct. 26 0ct. 22 oo 7 o 100
porkevili 106 3iSebr m o xogeu S| 22028 COTTON REGION REPORTS,
""d(:zl:rtﬁ?ne elo Ry Sebe 2 5100t | 2 4] 3: In the accompanying table are given for July, 1888, the
sg’r})oer:}lzest. §|Qet. 14 8epl 2y, 20, Qet- 3y a7 3| 4|average rainfall and the means of the maximum and minimum
Trentop 00" S0 i lse. 2 ‘ wioew 3| | 2| %'temperatures in the cotton regions, together with normals
“""“ﬂ;mo ------ vl 5{0ct. g, Sept. 24, 15;U 3| 2 4 20 computed from similar observations of former years:
eras. ~ . . .
gvlé‘;ka}-mo.é.. 9|t 17 | Sept. 12 ! 3 Nove a2l a6y 4| sl Temperature and rainfall data for the cotton districts, July.
m..,. 12 | Nov. 25 ; Nov. 12 13 - 15 20 5 S8 e e e T
coal"“]eu.t(.‘.h:. ...... 8 | Sept. 5, Aug. 10 l 26 - Sept. 26 21 5 38 | Rainfall. '_ o __“il‘_eln-pemture.
Vermont, ) . ™ = — ; —- — -
Ehar]o te 17 {Oct. 21 I Oct. 8 |' 12 I i\\g;' é 1 3 82 i%ws . %. I .I.ax1mum ___D_hmmum. Extremes
N 28 | Sept. 20 ) Aug. 5 ! 4 | LIS ¢ 57 16 43 |:§ - Z'é éu = = 8;‘: 5 ! for
! i v I ' -1 H 5 o
W 19 | Oct 2iSept. 15| 17l S\),%tv 31| 29 7 63| Districts. . gg [ & g 3 °-§.! 3. § SSg 3 S July,
%Y 10 gct. 13 S\ept. 22 l ;'{'4 ' oot ,6 24 6 40 ° Yo 5 |'5 Mo ég 5 5 ; -c-g 5 1888.
10 [ Sept. 19 Aug. 26! . 4 25 5 50 Ko éo"‘ 2 A o e S £
B ; : | |§nxl-lx- g g%zZi¢g & g@al g™ g |
P‘];:'It"l‘b .......... el o i\\.:ov. 16 80: 23 | ;g : ng 10| 2 7 36 |§?§ E & !§g§|§ § 88| § & ¥ | g
Valla Wil 8 Oen 26 Sept. 6 ‘ #|Foo G R § < AN R i LB S N |-
et Virginia. - ’ i i
Parker;pu'r’{/.'i’.'"’“.“ 8| Oct. 25 Sept. 261 29! Nov. 22| g 6 25 | New Orleans I:c;lges I;c;zles Img;césé | 9:8 o 2 . 7:9 7100 ox ;:)4 °
oo 2. : | 4 — . X X ol =1 e
Beustex}mmw" g !gept. g | Aug. 22| 18 Sept. 18 9 1 8g | Savannah,.... 622 | 2.54 | — 3.68 | 92.4 | 94-5 2.1 | 72.1 | 71.7 , — o.f 104 . g
M A 2| Scpt. 29 '8ept. 9| 20106t 191 55| 4| go|Charleston....| 6.46 | 411 j —32.35 | 91.9 | 92-3 | T 0.4 | 70.8 | 69.5 | — 1.3 | 103 s
ABIOWOE L, nerrns 31 Oct. 16 Sept. 18] 28 Nov. 13 28 17 a5 | Atlanta ..., ve| 4097 | 3027 | — 1.70 | 90-2 [ 91-1 0.9 | 69.1 | 70.0 [ 4~ 0.9 | 104 57
| ' I Wilmington ..| 5.53 | 3.2t | — 2.32 | 91.0 | 90-3 | — 0.8 6g.4 67.-3 | — 21| 104, 354
Memphis..... 370 | 179} — 1.81 [ 90.7 | 92.5 | 4+ 1.8 | 68.8 | 69.7 | + 0.9 | 102 l 52
TEMPERATURE OF WATER Guiveston ... 2:09 | 2:36 | + 027 | 954 | 920 i IR A S kS S B S
. ickshurg....l s.1 2.11 | — 3.05 | 92+ . . 71, 72.5 | 0.9 | 100 62
- S Montgomer . 64 | — 2. 1.5 | 93 2.3, 69. .6 .

The following table shows the temperature of the sea-water | hugusin .| 596 | oos | 3 28 | 03 | 000 | = 0.3 5008 | 22 | ; Syl tes: o
fOI, .t. ns iy Lithe 43 7 92 3 o %5 4| 69.7 7 oS s6
b J uly, 1888, observed, under conditio a3 given, at the|[lte Roe j;gg i : gg o ;g gs:g o j: o ; . 70:; ;f-s I a1] 105 f

arbors of the several stations; the monthly range of water ) . i 9 O

) PRECIPITATION (expressed in inches and hundredths).

The rainfall has been in excess of the average in some dis- ! the upper Ohio valley, and these Were almost entirely due to
TiCts, but for the most part it was below the average, the |the ver?zlheavy rains accomp%l!)nqugthelstorms described under
eficj . P ey . int istricts of areas of low pressure as numbers i1 and v,
a‘;}]encles bel.n g very ma;;cpﬁ {)n .the,:}ld M(i)tstm Savaunrlz‘mlh, It may be generally stated that, with the exception of
o eston, Wilmington, Vicksburg, ¢ gomery. 1he giorida where the rainfall was about normal, in the states |
abs of the maximum and minimum teMperatures differed | bordering on the Atlantic and east Gulf coasts the percentages
utllllttle from their respective normals. he T of avera%)h preci;l)i;z;tion rangitlad fron;(ﬁ;}1 tol70; in tl(lle Lake
e distribution of precipitation over the United States and |regions, Ohio and Missouri valleys, middle plateau, and in the
anagy, S;gr Jul isgs aé) determined from the reports of middle and southern Rocky Mountain slopes from 70 to 80,
boyy I ctations. is exhibited On chart i 1 I In the upper Mississippi valley, northern platean, and on the
tah) one thousand stations, 13 exhi 't iv. Inthe ,orth Pacific coast more than the average amount of rain fell,
;918 of miscellaneous meteorological datif are given, for each | the percentage of excess ranging from 20 to 45.
;g“al Service station, the total precipitation, with the depart- HAIL.
gees, from the normal. The figures opposite the names of the L )
¢ O8raphical districts in columns for Mean temperature, pre-| Descriptions of the more severe hail storms of the month
gitation, and departures from the normal, show respectively | are given under ¢ Local storms.” In addition to those given
trie averages for the several districts. The normal for any dis- ; under that heading, hail is reported to have fallen in the
met may be found by adding the departure to the current;various states and territories as follows: 1st, Dak., Mass.,
tre“"_ when the precipitation is below the normal, and sub-|Mont., Wyo. 3d, Iowa, Nev., Wis. 4th, Dak., Iowa, 5th,
Ating when above. ‘ Mass., N. J., N. Mex., N. Y., Wyo. 6th, Mont., Tex. 7th,
rai far as is shown by records of Signal Service stations, the | Colo., lowa, N. H., W. Va. 8th, Colo., Mich., Wyo. 1lth,
W nfa)] during July was below the average over nearly the | Ariz., N. Y. 13th, Colo., Va. 14th, Colo. 16th, Colo., Nebr.,
Olg country, the only exception being & few areas of limited Nev., Wyo. 17th, Qolo.,, Kans. 18th, Colo., La., Oregon.
speenﬁ, the more important of which were bwo embracing, re-|19th, Colo., N. Y., Pa, 20th, Dak., Mont., Pa., Va. 21st,
eacively, o part of the central MissisiDP! valley and north-|Iowa. 22d, Ill., Nebr., Wis. 23d, Colo., Ind., Mich., Ohio.
rtern Texas and the adjacent portions of the Indian Terri- | 24th, Ala., Colo., Ga., Mo. 25th, Colo., Minn., S. C., Wyo.
hey and Arkansas, where the monthly rainfalls were unusually [ 26th, Ill., ITowa, Wyo. 27th, Kans., Ohio, Pa. 28th, Ind.,
AVy. The largest monthly rainfalls, however, occurred in|Mont., Tenn. 29th, Fla. 30tb, Wyo. 31st, Ill., N. Y., Vt.
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